Prodromal symptoms and cardiac history were examined in 227 patients with coronary artery disease who were successfully resuscitated after out-of-hospital cardiac arrest. Cardiac arrest was suddenwith either no symptoms or symptoms for less than 1 hour-in 71% of the patients. Nonsudden death4eath occurring after more than 1 hour of symptoms-occurred in 29% of the patients. A history of cardiovascular disease was present in 85%
T he instantaneous nature of sudden cardiac death has been appreciated for centuries and has been supported by a number of anecdotal and epidemiologic reports. Although death often occurs instantaneously, it usually occurs in the setting of cardiovascular disease.l-" The fact that cardiac arrest usually occurs as an outcome of previous cardiac disease is important in determining medical strategies for prevention of sudden death. Because of this, therapy directed at the treatment of known cardiovascular disease can modify the incidence of sudden death.
Although recent studies indicate that both ischemia" and infarction7 can occur silently without recognized symptoms, the frequency of sudden death without symptoms is not well known. Knowledge about the prodromal symptoms occurring before cardiac arrest can provide insight into the mechanism of the event. It is obviously difficult to ascertain the prodromal symp-of patients with sudden cardiac arrest and in 83% with nonsudden arrest. Cardiac arrest occurred without symptoms in 38% of the patients with sudden cardiac arrest and was the first expression of coronary artery disease In 4% of the entire study group. This study indicates that cardiac arrest usually occurs with symptoms and almost always in the setting of a history of cardiovascular disease.
(Am J Cardiol 1988;58:1195-1198) toms experienced by cardiac arrest victims because the patients are rarely available for interview. Patients resuscitated after out-of-hospital cardiac arrest, however, are a unique group in whom the symptoms and suddenness of cardiac arrest can be explored. To investigate these issues, we interviewed patients resuscitated after an out-of-hospital cardiac arrest with regard to their prodromal symptoms and medical history.
Methods
All emergency cardiac arrest runs of the emergency medical services and all successfully resuscitated cardiac arrest victims in Lucas County, Ohio (pop. 484 population analyzed in this study. All other patients, without evidence of CAD, were excluded from further data analysis. Using previously described criteria,' 91
were classified as having had an acute myocardial infarction, 88 (37O/0) an ischemic event and 48
a primary arrhythmic event. The presence of preexisting cardiovascular disease including angina pectoris, myocardial infarction, congestive heart failure, systemic hypertension and diabetes mellitus was identified. In addition to the laboratory and electrocardiographic data, patients were interviewed and questioned about the duration and nature of symptoms before arrest. Interviews were carried out by nurse clinicians at each study center using a standardized questionnaire. Patients were interviewed as soon as possible after the event.
An extensive database involving several hundred variables for each patient has been created, edited and stored in the disk files at the University of Michigan Computing Center. These data were analyzed within the Michigan Interactive Data Analysis System (MI-DAS). Subgroup comparisons for differences in preva- lences were tested using the standard Pearson chisquare statistics. Cumulative survival curves were plotted using the Kaplan-Meier survival analysis.
Results
Patients were classified as having a sudden cardiac arrest if they had no symptoms or if their symptoms preceded the arrest for less than 1 hour. If symptoms preceded arrest by more than 1 hour, they were classified as a nonsudden arrest. Of the 227 resuscitated patients, 162 (71%) had sudden cardiac arrests and 65 (29%) nonsudden cardiac arrests [ Table I ). A history of angina pectoris, heart failure or myocardial infarction together with a history of systemic hypertension was defined as a history of cardiac disease. This history was found in 85% of the sudden and 83% of the nonsudden cardiac arrest victims.
Chest pain was the most common prodromal symptom in both the sudden and nonsudden arrest groups, but was significantly more common in the nonsudden arrest group [ Table I ). The incidence of dyspnea in the nonsudden cardiac arrest group was almost twice that in the sudden cardiac arrest group. In the sudden cardiac arrest group, arrest occurred without previous symptoms in 38% (61 of 162) and in the absence of both history and symptoms in 5% (8 of 162). By definition, the nonsudden arrest group were all symptomatic before the event. For the entire group of 227 patients, cardiac arrest occurred in 26% without symptoms and in 4% without either a history of cardiac disease or symptoms.
In Table II the suddenness of cardiac arrest is relatcd to the clinical event associated with the cardiac arrest event. Patients whose arrest event was an acute myocardial infarction tended to have symptoms and had nonsudden arrest more frequently than patients in the ischemic and primary arrhythmic groups.
The relation of the historical components of cardiovascular disease before cardiac arrest to the clinical arrest event itself is shown in Figure 1 . Angina pectoris was the most common. A history of heart failure, hypertension and previous myocardial infarction was more frequent in patients arresting with an ischemic (47%, 56% and 5770) or primary arrhythmic event (51%, 58% and 7l%] than those who had an acute myocardial infarction (1670, 37% and 33701 (p cO.05). Cardiac arrest was the first historical presentation of heart disease in 29% of patients in the subgroup whose arrest was associated with acute myocardial infarction, compared with 7% and 8% of the ischemic and primary arrhythmic event groups [p cO.05) (Table III) .
Patients with a history of cardiac disease before cardiac arrest had a significantly worse cumulative survival rate (p <0.05) than those without previous cardiac disease (Fig. 2) . The l-and 2-year cumulative survival for the 36 patients without a history was 97% and 89% and that in the 191 patients with a history of cardiovascular disease was 76% and 61%. The suddenness of cardiac arrest had no effect on cumulative mortality (Fig. 3) .
The relation of symptomatic angina pectoris to the occurrence of symptoms before arrest is shown in Table IV. The prodromal symptdms of chest pain or indigestion occurred in approximately one-third of the patients. Its occurrence was similar in patients with and without a history of angina pectoris, although 28% of the patients without a history of angina pectoris had prodromal chest pain, compared to 37% with a history of angina pectoris [difference not significant).
Discussion
The sudden nature of death in CAD patients is supported by the examination of this very unique group of patients. However, 29% of these resuscitated out-ofhospital cardiac arrest victims do not fit the l-hour definition of sudden death. This compares to epidemiologic studies of patients with CAD indicating that approximately 55% experience nonsudden deathe5 Although our study patients usually had a history of cardiac disease, cardiac arrest occurred instantly and without symptoms in 26% of all patients. In the patients who died suddenly, cardiac arrest was the first expression of CAD in 5%, and in 4% of all patients. In 85% of our patients, sudden cardiac arrest was preceded by a history of heart disease. In contrast, Doyle et al" reported that 50% of the men and 70% of the women who died suddenly in the Albany-Framingham Study Months From Arrest had no overt history of heart disease. They state that 1 of every 5 persons in whom CAD develops will present with sudden death as their first and only symptom. Our data do not support that conclusion.
The occurrence of significant events in CAD without symptoms was emphasized by Kannel and Abbott,' who reported that 25% of the myocardial infarctions in patients in the Framingham study occurred without symptoms. Patients who had asymptomatic infarctions had a lower incidence of angina before that infarction. They proposed that patients who havea silent myocardial infarction previously demonstrate disassociation between pain and ischemia by their lack of prior angina pectoris. In the Framingham study the incidence of subsequent sudden death in the unrecognized or silent infarct group was 10% and in the recognized group 12%. Deanfield et allo correlated regional myocardial perfusion defects with ischemtc ST-segment abnormalities occurring in the setting of mental stress. The occurrence of asymptomatic electrocardiographic manifestation of myocardial ischemia has been noted by several investigators. 6,g-13 Schang and Pepinell observed that only 25% of the episodes of significant ST-segment depression observed during l&hour ambulatory monitoring were associated with symptoms. Cohn6 suggested that certain patients may actually be unable to develop pain as a response to ischemia and therefore may be at an increased risk of select ischemia and sudden death. Our study supports the concept that asymptomatic sudden cardiac arrest does occur, although the presence of chest pain before cardiac arrest was not related to the historical presence of angina pectoris.
Previous studies have suggested the instantaneous nature of sudden death. Goldstein et al5 observed that death occurred instantaneously in 29% of 270 acute witnessed deaths in patients who had had a previous acute myocardial infarction and were enrolled in a secondary prevention trial of aspirin therapy. Chest pain occurred in 18% of the patients who had symptoms less than 1 hour before the event. A history of angina pectoris was recorded in 45% and 4?% of those dying suddenly and nonsuddenly, respectively. In a study of resuscitated sudden death victims by HallStrom and Cobb,3 angina pectoris and a prior myocardial infarction were reported in 40% of patients, hypertension in 38% and congestive heart failure in 18%. These frequencies are similar to but somewhat less than those in our study.
The survival of cardiac arrest patients after out-ofhospital resuscitation in our study was not affected by the suddenness of death, but, as one wouId expect, was adversely affected by a history of cardiac disease. Similar observations were reported by Hallstrom and Cobb.3 This study supports the concept of the suddenness of death. Patients who have a cardiac arrest often have a history of cardiovascular disease and have symptoms before their arrest.
